This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



. ,'v 



om^smtr a p) (12) & HfJ >j$ |^ & $3 (a) (.uymamsM^ 

*WfHFF5-55658 

(43)&B8B ¥(65^(1988) 3 ^5 0 



(5i)int.a 5 mmm frnmmm fi tmmmm 

H 0 1 L 41/09 

9274-4M H 0 1 L 41/ 08 S 



mm* *s# 3 (£ 5 1) 





<fJgH¥3 -235744 


(71)tfJ«A 


000134257 














(22)tbHB 


¥#3^(1991) 8 J123B 




S«»fiIlfirlT*eKWlli6TB 71 








(72)3gajl^ 












SKWHUltnfcfceKiWjATB 7i 


















(72)^BJ# 






























(72)f6^ 






























(74)ftffiA 







(54) [%WO%m ®MWtMT91-2.x.-ft3j:V*0)M&1S& 



(57) tS»3 4. 

fcfc*4. 

- m ^ t ¥m®%m<7mw9& 12,13 

9. ^<0f«Wl2, 1 3(i. ffiSKHf") 
d ftimm 12,13 0**l«iJ|*4«aMft&»E 

-t&ioiyfMU £ftt<oaf«««i 2,13 




05/10/2004, EAST Version: 1.4.1 



(2) 



WHPF5-5 5 6 58 



^x. Buie#mM«±, mfiejim-fe^s -y^x^-f<7) 

fflS ICR 9 £ 3 fflm&cr, tti&iMZ I 

mommmmsm-ty s y Nio«iJtiis 

ffitt^S * TASK" SJ;5i:iitL, j6*o, £ E t> 

mz&^xftm$mmiz$mLz%z>ztzmti- io 

[IS*JS2] Em-fe^S-y^X^y-yx-hfcr&R 

cOffm-fe^ 5 >y ?X?"y h tmffiSt £3eEC: 

tif3<JR3 ] Em-b^S-y^X^'U-yv-h^JB 
^-X h £ t (c J: 0 mieEH-t 5§y?xy 

mz® mm&n*ti*inj& < c& wmswwi 
tx'ftMthko izmfcixntimzft*) , mzztit, 

[OOOl] 
[0002] 

fvMwmmx'hi. m5iz&^x. ffc^E'tr? 

f-AX-^ti. EH^tt&iTfS-fe^S y?xg|S2 1 

^2 6a, 2 6bk36»4*oT^&. JHWtigtt 
-y^Xgpor a 1tffM$ix^rtgp«M2 2!i. 

xxMfcmmziix&L iEmmkn.mmcommmfa 



§6 2 3 [z x ~> x mmimm s*vo . mteflwcis 

X7';-y ht*trirajft6»4>*SJHailff2 4a, 2 4 

b tssBs$ #i, ? t> izmtK%wmz>)\-i& y - m 2 5 

a. 2 5b£fggLT^I>. Z<7)& o%ffimz&^Xft 

atu-H»2 5a, 2 5b[zmm.coms.^m^-ht, 
m-fEt ; <^nmE#wjii£ e. m-fEcDEm-t 

y S y ?X fc«ij£E«^*H J: 0 Jf $#[6]«9#flgMa*& 

aJi^ifii z t &i&ki . i comasE 

«T ^ f - * x- ?tf)fl8BJi , xfg» $ iiizm 

mm&itzffi&tz^x&r) s mmmmEnT7+ 

^f-j.x-^itwcli, meiz^t X otzif saw 
o. 5ma)fflma-Tjyy3iffmztiX^&. 

[0003] 

^*<o8fsaE«r^^AX-^tfcviT«i» -ffa 

0OEm-fe7S-y^X«<7)Ji:§&0. Im«fc5f<-t 

ill. ; t & t ^ a ^RSr^r tTv^ssH, ^{i* 
-eE«±co^ ? emmwr ?^*x.-9 tf<m&%>% 

t-&miiB(=sajLfc«tt*-JBfe&t:^5^Jifc:J:i5a 
lo fi!*c7)«JifflE€r^f- AX-^tfcv^ 

— f yym\z^>wx\t. fo±'om<-n- : fj>y-$h 
ftWt 4 7t , ira Lfc J: a 1 0 . 5 mmSStfOif § Izm 

E§ £E< f S £ t , ^5Xjf(c J; Sffi^Sr^g 
[0004] 

[aatjw*f htxhcn^m xmuzxtus, E«-t 



05/10/2004, EAST Version: 1.4.1 



(3) 



y 5 7 9 x ~y~ b k «&0 k * J 3eS 1 ffll 3 iifcft ft* 
(i. MBE«^5$7;?xy-h<y>ft$77fatW&lt 

pi o £ a ^ttmncof ft^n^ h vimmi&m-t y 

5 7?Xy-^«;fe*:ttffifflft££-eftSt- ZXo 

?xy- bv&itmtQm&mz&^xftB&mmm 

1 0 0 0 5 ] *!6«Bfc«J:<i{f . EH* y 5 > y ? x 

^ y - y y- v iz&m^-x i tmtt-t h z t iz x k> m 

iiSM-ty s 7 y-x/y-y y- bcoM^ftnk^ntc 
mco&tfmii±m-t y s - y y-xy-y -y y- b 

[ 0 0 0 6 J ifc , *»B(c ctixif. E«-b 7 5 7 ?X 
fV-yy-Mz ikm^-x b ZWtfit &zklz£*)Vi 
MEm-^y i-/9 xyu-yy-b^^n^t^r-i 

JI^O. ^t^ix^coJim-byS yy-Xy"y-yy- 

bknmmtmmzmmixmmim, mzm 
nm^m&mzmM^mmtmmi-^ x a tz^m 
^-xbrn^i-zzkizx w^xmmmz^tzm 
iz, mmmik&xw^&mmmzffi&itzzk m 

[0007] 

[ mmm ] m 1 a x vm 2 \t^wmmmm.s.mr 9 & 
^-9<mmmmwmmx'hh. muz&^x. m 

ftWfc<vi±m-ty 5 7 9 xy-b 1 c7)-^r<y)ffl(c(i. m 

5 5 7 ?Xy- b 1 OSSSrrti: Tff^iajtajRffltf) 
^mffil2, 1 3#Bj££fL *tl?tl8fel#tf& 
mi 2, 1 3 36** ftmUS: 6 flaflHfcPJEKt: 5 $ v 
y*xy- h l ««iiift3fi4Tffi{|W-i «t a tM?W 
^6. 1JIE#«5flBl 2, 1 3«, *a«ffi2fcJ:V3 

c o o o 8 ] si 2 i±n i iza ^ 6 a - Ajfttia 3 ffiffiia 

5SHiiftjM^2Srr5Xffi s &jlf;ffi3£v 
LT^S. 02(±^m^*jim«g2, 3te#ffii$i: 

R tsffiftcomES- Win LJt^c7)«#<oi«i # - ^<o 



S . ^*cl:ffiW h° 7 l-WRM,* y 5 y ^ Ay- M COJf 
^SV^Jl. ffim-fe^S 7 ny-M (i/±«^* 

— ft<0ES-fc5 S 7 h 1 oiftHH * 

mX'ttZcDXoZ&M-ty yxy-b l&xvm 

mmi lwmM&Eizmmztixffi&zti. *ti?ti 
timix o izmpth k%x.tm&\ imj±m-ty s 
y n;/- h i axum&m 1 1 Sram^« 

mdwe^'isi tii^-o^isti i ^o«^t m tx 
h&tiK %&MiimmmmzitMi-i. 
[ o o o 9 ] h 3axtm4 a^wncommmEMTi? 
f- 1.x.-? <nmmm<r>w&<r>iimmx'fo o , 0 3 1 

20 )fll Srflr-f LJIIt-fe 5 5 "/Wx-h 1 i^-^cOfiS 
JS^tpL, 04(iH3t^LJtmffi«l 1 

ttjv^-r. meai 1 ^zmhwkm^^mm 2 , 

1 3li^35«ll 12,1 3tf*ti?tim%&a<n 
-M Sr^ttmffil 1 , 1 2c7)fiS^^tTW^« 

^ttmssi 2«jsg»!&«gisajs^sj:i:fc*i). #iEm 

t5$7ny-M ^ffW^JffitlfMttffi 1 3 «S 
«*gi*fljS#i*. fit, E«-k^S7^Ay-hl 
»-*<0i8»tf *i-f ft+BWffi 14,15 im&LL. 

zwmmm 14.15 (cBaoanE»»WA)i«s4 

a, 4bfcit/^gPU-F|g5a, 5 bS-^-LTEPiDL 

S2, 3tC+P B 1«ffil4, 1 5^iliU ^ ^ii^ 
40 £*H»*SMItt4 a , 4 b HgrctS «t 3 fctiltf, Sf 
«^E*T co-^ Ol|g8<cftag€!«& 4 

a , 4 b $■ ffttt S C t tfX & & & . 

[00 10] l3t*LfcJ;55:till l^EH-fey 

5 5 y ^ x 5/- M tx 9 'J - y rate: J: 0 

mzX *)>±m-ty S 7W/-M co^ffico^ffiicilffi 
Sr^LJt^ts 7* Sx-yf-y^ciO^'^-y^Jg 

BR-r ztrnwhi . 04 (c^ ufc J: a (^Em-ir 7 s 7 ? 

50 Ay-MfiJ:t^(H!i l^»ffl-fS^tLT. « 



05/10/2004, EAST Version: 1.4.1 



(4 



8BHP5-5 5 6 58 



eph LTfffemsii 1 1 £jfmu c offim-b 7??^ 

WNtfM*mU£1KBmi!Mm 11.12 fc SaBrf* 

feat . nvmmmfatiXxfftM&mmz® 

<OWS»»fc:frS»tt«ffi 11, 1 2 1 Jggg-f S J: 3 fc£ 

coo in 

iWc, |Bl~(iiiF*I?"O^S^^<7)"T^tt* i ^<. fiSJgn 



s- mmzfi dzt mmx\ mmzm l& ^x\ - 

[0ffi<offiiji».fl] 

[HI ] *SMHct) 1 ggtra«>^£jirrfl8H?&£ . 
[02 ] HI tfMWtfi«i«W»*A- AUTflJBf LT«1- 

io wmwx'hh. 

[ 0 6 ] ft*«iiiffl7 9 + sl X- ? £ 

20 1 1 mffil 

12,13 ftttgffi 

2, 3 siims 

4a, 4b Hgfl^ilTOl 



[01] 




[02] 

+ (' 2 J 3 + /2 '3 + J2 a + » 



[03] [B4] 




05/10/2004, EAST Version: 1.4.1 




05/10/2004, EAST Version: 1.4.1 



PAT -NO: 

DOCUMENT- IDENTIFIER : 
TITLE: 

AND ITS MANUFACTURE 
PUBN-DATE : 



JP405055658A 
JP 05055658 A 

MULT I LAYERED PIEZOELECTRIC ACTUATOR 
March 5, 1993 



INVENTOR- INFORMATION : 
NAME 

ONO, TOMEJI 
YOSHIDA, TETSUO 
FUDA, YOSHIAKI 



AS S I GNEE - INFORMAT I ON : 
NAME 

TOKIN CORP 



COUNTRY 
N/A 



APPL-NO: 
AP PL -DATE: 



JP03235744 
August 23, 1991 



INT-CL (IPC) : H01L041/09 
US -CL- CURRENT: 257/415 



ABSTRACT : 

PURPOSE: To obtain multilayered piezoelectric actuator and 
its manufacturing 

method wherein manufacture is easy, the length in the 
displacement direction 

can be increased without using adhesive agent, insulation 
using a glass layer 

is unnecessitated, and the degree of restriction of expansion 
and contraction 
is small. 

CONSTITUTION: In a prism type multilayered actuator 
wherein piezoelectric 
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ceramics sheets 1 and electrode layers are alternately 
laminated, each of the 

electrode layers is composed of a plurality of belt type 
electrodes 12, 13 

which are in parallel with the length direction of the piezo 

electric ceramics 

sheet 1. These belt-type electrodes 12, 13 are so formed 
that the respective 

different end portions of the mutually adjacent belt type 
electrodes 12, 13 are 

positioned as far as the end surfaces of the piezoelectric 
ceramics sheets 1 or 

the vicinities of the end surfaces, and connected with 
external common 

electrodes on the end surfaces of the piezoelectric ceramics 

sheet 1 or in the 

vicinities of the end surfaces. 
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